In vitro reactivation of in vivo ammonium-inactivated glutamine synthetase from Synechocystis sp. PCC 6803.
Glutamine synthetase from Synechocystis sp. strain PCC 6803 is inactivated by ammonium addition to cells growing with nitrate as the nitrogen source. The enzyme can be reactivated in vitro by different methods such as alkaline phosphatase treatment, but not phosphodiesterase, by raising the pH of the crude extract to values higher than 8, by increasing the ionic strength of the cell-free extract, or by preincubation with organic solvents, such as 2-propanol and ethanol. These results suggest that the loss of glutamine synthetase activity promoted by ammonium involves the non-covalent binding of a phosphorylated compound to the enzyme and support previous results that rule out the existence of an adenylylation/deadenylylation system functioning in the regulation of cyanobacterial glutamine synthetase.